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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably perform highly reliable plasma etching by 
detecting the progress of plasma processing, e.g. plasma etching, by referring to 
the film thickness information in the process preceding the plasma processing, 
i.e., film deposition process, thereby accurately comprehending the progress of 
etching accurately in real time. 

SOLUTION: Film thickness data for each layer deposited by a film deposition 
system 301 is measured and stored in a film thickness measuring unit 304, so 
that it can be referred by a unit 305 for detecting the end of etching of an 
etching system 302 and the emission state of plasma. In addition to the etching 
end detecting unit 305, an etching system 302 is provided a parameter monitor 
306 for measuring gas pressure in the chamber using a monitor or monitoring 
the state of the system, e.g. the effective power of plasma or abnormal 
discharge, by monitoring power supply so that measurement data can be 
referred to each other. According to this method, the fluctuations between 
wafers and lots can be analyzed. 
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WCEBT*. T^tl^2 0 3±lCli. WlSi4^ 
JSiSl*l»±l»*I2 0 2 tT 
gg*ffi2 0 3<tC0Htt«. ^75>^,X-yf 1 > i/ffltfXA* 

li, yWyi^k-^S 0 5 7i^OOiSi^iSff^(-i 
«iSn5. I©«iSnt3 8 0-8 0 0 kHz8 

«®2 0 2i KHB«fts2 0 3 t<DmzWfia-£tlZ>. Qti 

t. mnmr^r-(nmmzj:-DT, m^nntzy-v^yf 

SIC. X-y^>^5aagg«. X-y^^GDjtmKiftS: 



ffiffi u . * »** & s * it icfcm-r s z\ t \z ct 

2 0 6®ta^*!f9lhSn. *-tt«»^Jiatt 4 

l <E> JKtt! 5 tx £ . d coflii i . X X x' v x ••/ > y& !&' 
<t L T tt . J«i 5 V f f a Jft * iH A L T K^*r L < 
lilt W- 1 1 «t -3 T 7" 7 X' V it I X X y * t. <T> J) : 3o 

X ^ ±<»*«*» *=> W*& L, . c <n w*s 5 lit C V D TJX * 

$ ffl^ti jj tc «t o t y v x- v it LTfx.it* ^-ttT^mm 

[0 0 2 1 ] *ll. *!J!i^l3^*-/7X"v?¥jSI4ftlW 
Ml 0 OoD^JSUill'^-C. t3 2~R4 4 4ffl^Titt 
Bfl-rs, X7X*V??fflKtlaWJ^Rtl 0 (Hi. 77X*V 
€il^Ht"*3UT?E^L/t^^7;v2 0 8<^**?U<ti 

y7 7;Ti4fi^iS& ; £4 OOkHziL tzm&lZ&ifZ 

mffltftVt&S. [V] iioOPJUi) ^-n^o H2I-75T 
J;^)IC. X5-X'V%7t^S [V] li. 75XV»gM!iK 
»4 0 0 kHz tra»UT, JU.WWlC«fl:L,T^*©** 
^)-5o lf3lC(i, Z\(D%ftm^^<7 h7A7t7^ 
lfT«jllL-fcffJ (iiSS [MHz] t^ft'&a [mV] 
Sr^-To |213fC^TJ:-5t. S*^ift©c4 0 
0 kHz t€-»«E«cfflf©8 0 0 kHz. 1 2 0 0 kH 
z. 1600kHz - •• ©H«iftliltJ>A<K«Sns. 
H3Kl^-r«t'5t. 0. 7mVg« 

ft^C4 0 0 kH z*3,irj^-C02^C08 0 0 kHz ICOV» 
-Oil. 9mVg9E, *(D3»O1 2 0 0 kHzi:^> 
Tttl. 6mVgI. ^-(7j4fg-CDl 6 0 0 kHz ICOV> 

x«i. 4mvggn^n5„ 04 ta. ia3ic^-r 

Jhilt, tfi6 3 3nm (#fe> CO U— "tfTttCOV^T 
/5iS&3 0 0 k H z T^f i UTKW L 7 X? 

+ co ?? ffi k ft * > e ^ w ^ ti -s m sl ye % yt co m m x ^ 

^h^tSr^-To -Ttit>%. m4iz~fs-T£.o\Z. 7*7X 
V«»*40 0 kHztL/:i^ yvX'V^yt 
C0fli^ifcx^i7 h;Hi, tS^?/c£^jSt!cb£7}'*} i #-7fe/-r 

X'B£»C0±(CIt8it5£7> 240t400kHz*»241 

tv>viy tegf ffi L , «*»««n*J v >t^# 
fE«#* -5 H4A»SWe.*»a:«t'5 
iC. *Sa?IStR4±lc5E4Lfc^7Xv2 0 8A^H«t 
^ ^tStfi^7> (±(C 3 0 0 n m (jfi^^Tt) ~ 4 9 0 n 

5 -7 d >i--ycosft(:Msn^> c: tizu%>. 

[0 0 2 2] fot, {«Jx.ti*. M6 3 3 nm 

^i«S3ookHztMMU ^ijts^ia^n 

fcU— ^Tt^MS^l l*3l'^*tt. ^(tiytco^A^Sfi 
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6 3 3 nrru I^M3 0 0 kHz^ ¥-9 

4 2 <D & if< 0 A\ it ta\ *tf 7 ^ 7 n > rf— ^Vj .5% W 7^ ^ 
(/:»«a7t * , « * &Ji9iSSc&!c# £ til* £ ^ 0 

7 =? X V % 7t i) > b ttfli L a i £ C t »T fig t^So 

34ftj75* b <£> fKSL ti '/ y X^r >t ir .=t £ it iftrit 

— *f it^jfeSi: L Tli. 
■/f'Xv^i-EH^^TS 3 0 0 nm (ifi^'4>t> -4 9 
Onm (fffi> g*£RfcQfcftttft##e*3<fctf*<* 

.:>ti:-r^)^i:fcpIffiT*S*^ if 7 D >^-5^6DS 
ft/>>b<a»SL*;££< £5fc#t~liS<fc9fe:uStg: (0J 

5(1. y" ? X S * ftf 5 K&bS £ f ff -5 U— if >t 
SrHWS-ttfctLTfe, «IW)tCD + 3&^Bg«L*iU-if 

a >t * . y -i X f£ * M T § y ^ X v % >£ * » b » 86 U T 

oififtuffjB-rsattttaisa 1 o o ©as i ^Mtwn 

^S'JSffil 0 0©^1 <©^Mf«S:^-r ! fo^T*^o 7 

^ x^sissftffr»JS6B loon u -if mmyt^ 1 

0 1 , «a.-*«ffi3t¥* 10 2, *5<fclWi^«!Ul • WW 
*103*^W. U — tfJB«it**l 0 1T13, S 
T, 8gtlT5 3 2 nm^H#l.-if3t <¥z*#U"- 
ifTtSi£3*l5o > * 6 3 3 nmCOHe — Ne if 
; >t, 5 14. 5 nm<DA r U'-if ft;, 7 8 0 nm(7)^ 
<*: U - if :>t If * tfi #* § U - if 9t M 8 b US *t 2 tifc P 
(i ft if- a 9 ^fF* >*)i?&&$tM%& i o i:AW 

^^-^ > ^H'AO (Acousto-Optical) 

Wf3#l 2 0(CS-?S. fSfigl 3, 14(D§^^bm 

3 0 0 kHz, 500kHz, fa-f^ 4 0-60% 
(ffSKttfa-f-f 50%) (DtBffiiSd^Hlttl^ 



?T^2^COt:"A6 OK 6 0 2 t:-AX*7,/0 ^ 

>t^^ 1 6 o ^^-Dx^^m^m^fm (immm 

4c0t*efc0^cS^3 0 OmmlU) * feoTjfe:*:^ tlo 

^•^2^v> U * 1 0 (7) & * CO -? 1 r > ^ 'I t - 

*thf"A6 0 1 RtX6 0 2^f#btt£ 0 fit, 2^-\0* 
tv ' 1 3fi SE ^ IH S 1 0(D&*X&M^&^>lz&&Z> i $:m 

\mmtLT\z> ^^x-rm&mmiZA o o kHz i 

LfrmG* 4 0 0 kHzW^^lW^ (2«C0 8 
00kHz, 3 f^CO 1 2 0 0 k H z If ) cOifi^^jg^/i 
l^jSK (CT^-tf, 3 0 0 kHz, 5 0 0 kHzfti:> 

[0 0 2 4] 3t(4*ta»Sn. a.Oitt«Lfc2-3<0¥fr 
t-i,6 0 1W6 0 2^ P{i>tT\ ii^hf-AX^ 

5«I^S*<^#«t-ai< . 1 0 Mm- 3 0 um 

fSgCD2^£>tf-A6 0 1 , 6 0 2 £ £t3 <fc 

#^bnTt/^cDT\ 2^©t'-A60L 6 0 2 ^iS 

si^siBaJwrs^t^ai^iSo for, y^xvja 

a^lWt-fcfL-T, 2^)©t:-A6 0 1 , 6 0 2CO"i«3 

^ 0 fiP^, 2^C0tf— A 6 0 1, 6 0 2(0^$^[p](Z)!fg 

[0 0 2 5] Ht-, ^CDi^— COX-^A^ffi*T?fejSStl 
S2O(0t # -A6 0 1, 6 0 2^ 77X72 0 8*:f 

#12 0 QiCctoTtSrSL^n^. Stt*ftifc2 1 0 PcD5 
^>A#*t:-A6 0 1, 6 0 2 ^[WJ — ^3tttld^«a3 

nfc*a)ttt. *w\v^7- (^yfeic^a) ists 
j^t^n, ^co^^s®>t^2 1 o^fi^tf-Axyu 

^«C[):/t7r-f A3 0<OAI*S«ffl2 0tC«)t$nS. ffl 
l oO^g 1 W^«»L« 7 m& b «^it»SI*:>t« A*f 
>t6 0 1, 6 0 2 tlRlU P(B3tT*Sfc86, (H^tf-A 
7v7U -y^ 1 7$aiflU, )t77<.^3 OCtUlfl^ 
i^o £(DJ:ot;:, ffiS^ l <7)fisi l w^Sffl^ 7 ^^^b 

d£a*WC»£o ?i*3, KITH P«5tK^. Sfi 
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CDXft<, SfilTtHP^ PiS7t^mTt>fil-io ^CD* 
fr, {M^ti-AX^U l 7 iz&rt&febttmmtcD 

[0026] [<]6{:,f<-r^o(^ ^^S«tS4oO^ J ti6 
o <h)t:>7-r A3 0<OAM$3ifi2 0 <h^««fftM1*MZio 
Tl^//, AJW5Stf&"2 O^r < A ^T&fet (§;>t«a«) 
7 0H x^t-^XL/c^5i«^4^|A]^6 K 6 
2 ^ b fct$iB'^fit/iA£3 (ta 7 i^f<f iSM 6 

5) ^TU5. Ibt, _hiffi 2 ~^>oD t: — A 6 0 1, 

:5fc:7 v-<A3 OWBMSW^V ?n *— *4 0 tC 
tg<*i*nX43 0, if.-V£9 t^-jlSK^ (5 3 2 n 
m, Sfctt6 3 3 nm t SftH5 14. Sniru 
7 8 0 nm) ^ttWSn, ;>f;«-f ffcfiM^ 7A'7>yi 
• *hy<.t- F^>tVl£M^ : f4 2 iZct 0;«:«^«i 

)V-9 4fflUT«ll»Htt5 d i: t> nJfiET*-5o 

ft^jaia • 1 o 3 i^ut, u—tf^aras 
m[£^m^i*ig§4 4Tts^^nfeit, p-7 ^^>T>y 

4 6, 4 7<B&«Ttt, tf)t*O«««Cffl0^, 

23 13, 1 4^&^*^mt7S*i/t34i;*^awjaft& 

Aff3 0 0 kHz. 5 0 0 kHz) . SfM^^^--^^ 
(^^4 0- 6 0%, ffSL<^5 0%) c£>*Bfl^{i 

^131, 1 4 i$&miMfitLT* wm&mz&o* 
titmimftzftststmm&ik («A«3ookHz» 5 
00 kHz) ©s««a^i«»^aiH3n, ±SB3ca« 

«*J*.fr£3 0 0 kH z , 5 0 0 kHz) jSM^ 
aS*)«»tt»iSftS. P3J«lftift[IH»4 6 

fttf4 7£)§^c7)/iJ^te, H4tC>K"ri:5iC, ^7^7 

[0 0 2 7] ^7X'7«S 1 ^trS^I^flEL 

£ 0 ms\t, 2-3<7)U-ife-A6 0 1R#6 0 2 
SL^^bi#bn^|Wl^iSlHlK4 6 , 4 7com:^coo 

S^bZtt>OT*So 0 1 RZS5 0 2 0)5 5, t: 

-^f§^5 0 1 a~5 0 1 e Rtffcf — ?ft*t 5 0 2 a- 

5 0 2 e»KI!^T*^o K^f&SLff^tS 0 1 a 
i: 5 0 2 a , 50 1 bt 5 0 2 b, • • , 501ei 
5 0 2 e & * fcf — A 60U 6 0 2 (aRflPHRtf Stt 

«»B*WWIHA t ffttfnt«f»IT*ffl3ft 
So liit. ffig^l <7>rte^S§gS7& 

Jft^KcfcSififlftl^Wi, <f^5 0 1 Rtf5 0 2 l^ftl 



ffl^«!UI08S5 2fC*3^T, fS^ 5 0 2frt>i$ l >}5 0 1 

ffiicsn, iEi'^i^safi^ff o zLtiz^^xms < c ) 

t in in - fti:3anfc2^<7>fi^-5 o 3 75^^n-5 0 
^^>«on/ifS5>5 o 3it R-^??ffia^^^(:^s 

ii^oi:, Bi 8 (d) i^jvr*n<, ^j&mn^mzM 

HW,f-ij 5 0 

[0 0 2 8] J|-Ri5 5tlt K7^fA5 6^LT£ 

0. 2-3tf>fc*-A 6 0 1 , 6 0 2 £SSL^ft*g<i 
flfT^A^/^^flHii^^TIS^fH^S 0 4 £i£-^tBX 

^ «EaafflstR4CD¥fiTrtasw (ixi^-tir-r) £ 

pjfigtfr*. fit, ttfflSS«4K#LT:/7Xv«!l 

a s*s 4 amm^ 1 s jrih £ nx 1 «<z)«#uist£ 4 

[0 0 2 9] fcL, tMS«5 5#, ««iaS«4<3!)*te 
X\ y7XvgL<tt*«ififti:SaiLTi^»/hfi« 

2 0 9^1B-Sc**»Jt^i»'&tCti, w(Z)S^m^-5 0 4 
^9XTeLx<rt*Oifi«tC»fflbXV^S«/h*tt2 0 

9 com^^Tzv^m^iz, iDvnj ^7-1 s^rTf^ 

OMpfBPflHTlHlftStirT, 2 -^GUf-A 6 0 1 , 6 0 2 
*tg»[iI^«LX j e>J:Vio ccoj:oic, ItW«5 5(c:^ 
ViX??jS«'hS%<^«^«*ffiSTS^<hd^x^Sco 

x, *fflas«4offlatt»ic^Tssa»«wpia^ 

tijjDitti^, tf-*j$ns??isa/hS#icoffl^^«ftpLx 

*tS^LX.**»**-r^<!:**TS, ^^c, JUa^lcZ)^ 

[0 0 3 0] ifc, 2^(7)^6 0 1, 6 0 2 *^7U 
A / 5^-1 8X— JKiC^STS^tt-ctoX, IrI-£> 
SI«'hfi«l*^2^UHI§5 0 1 l 5 0 2^#b 

nsoot, (s^ffl.aniBS5 2 tii3^x, ??5a«/hs*i* 

^TfH^*^IH^^XS^N<7)Bl^?iS«/hS4*fi^S: 
ttSCifcX^So 2^CO^W<t^5 0 1 , 5 

02^, m^ffltSHIteS 2 tC*3^X, — aEHflfe/'EUtC 
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oT0 9 (a) (b) \Z^!in<frmmz-?tlCDU^2 
^COmWA^so 0 1*, 5 0 2' z<r>m^ntz — 

Jj^U ly&hiteZltXMM *}£ X.*t&Z.t Cl i o TM 

9 (c) i'>sr}*ffi«/hssi^*»i«sti-tfir^5 o 3* 
t.wz. m^^n^rmm^^^mmmnntxi^ 

- >^*lffl>riE«lllW»frs - t^wjffi t/iSo 

^L-Arcfcoti. &m\<D$immz£n&, 2^coe-A 
s^S^ns* :/7t7fpgL< ^^-coj£^^r?jST 

[0 0 3 1 ] -kBflsS 1 tOSIJSfi»JT« 2 *Ob-i. 

^tfDt^ 1 0 2<7)f84Ht C3>/\°^ Mb) Srti*^^ 
^5fe1*»lS: UT'l^^f AT^^^ U > y^-pjffi 0 , 

[0032] *fc, MMM7 <D\nmz, yyx^mm\z 

0£&tfS::<ki:ioT. SJ6*feJ5£*«AM*»-rS(0* 

5 9^PflHSr, tf.'t-AV ^7 — 1 8Tr^^nJ^7ii^tC 
mfZ>£&lZ\HmiZft< irftoTiKtf S 



■tirSS^P-SrlSltSC^i'ctoT, MM 2 ^cotf-A6 
OK 6 0 2/jtx^§K^7<^Miftit:^J.E%dc^ 

6 0 2A*AM^£«fflt«7^ft^ 
[0 0 3 3] :^^H/j['^^y^x^'??-ilSftst»J 

^irt 2 to^mmiz-D^xm 1 o £j*h >Titt^-rso 

Hi (Hi, ^^^t^^^^^Xv^iSSftiitay^Mco^ 

^10 5 {J^KfflJi • 1 0 3^b^, 

[0 0 3 4] *?B2^^Jifif«JTti. 2 ^oOe-A(IiS 

s»i lt aw«a**ft. i at5 tot* a. c^psm 
i^sfi(wjtrn]«, t:-A*»&swL. ti?i»a««iftiii 

So SSi:lT5 3 2 nm4>H#U— If ?t 
IfTBifi^nSo ) , 6 3 3 nm©He-NeL/-f 
Jt, 5 14. 5 nm<Z)A r If 7 8 0 nm^8 
#U -If 

3E»»n, l 2l:Ait$^ 0 U 12 

tLTH AO (Acousto-Opt ical) ^ 

S3 0 0 kHz, fa-f^4 0-6 0% (ff£L<H 
5 0%) (Z)JgffmfI^^EPflP^tlTt^Aii6, ASt^tl 

ftPitnsfl*i;-AH, ^o^ifiRTasKai^n 

jg»ftfcct^<©iasift^»<hs&sc»i^.tS3 ookH 
zsit^ffl^So ^7c, ¥-i±o)myt\iP£fztesmyt 

i-fSo ^^']aflE$ii3nfc2 00t:-A 6 0 3, 6 0 
4<D&*\$* =7-15, 1 6"tfS&t*-ti:Tt*— 

tiTt-^^ 1 6 0 {z±v#i%izffi^M&m&&^&m& 

1 0 um-3 0 /zmg«60X#7 h h'— A 6 0 3, 6 0 
4 KS^tlSo 

[0 0 3 5] 2ocot:-A6 0 3, 6 0 4t7)>t«^P^ 
ifif^Lfe^fTt— A6 0 3, 6 0 4lCbfcf£. il:>t 
hf-AXyj -y 9 1 7*aiSifc«5W*-B:, #iU/ty 
= 7- 1 8TR*f^-tt, 5^#C0KfS3S7*^«131^1 

^tBHWT^o trn av a 7-5 i &m&$ J £z>z.t\z 
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1 ^SS^RlttL tftf-A«, xA^<£ 

ff^W^if* I > v; 1 9 V£ 7r-fM'3 1 (ft ^ 

«i8 2 OiI*S«fcS-ti:^o H6*3«t:tXia7^>f<TrftP<±.ffl 
3g 1 oO'J^fig^J £ M«L *77^A'3 1 OD A*t«B 2 0$:, 

6 5 -Sr^lIcfcoT, ««Q.a:StS4±<7:jfii@:^ 

£ 0 fi£oT, I:l2 2^(?)l:-A6 0 3, 6 0 4 tfW, 
«1S^4^ felffilC^T, WM%k>h%fy2 0 9 tC^ 

[0 0 3 6] 7> r Y >^3 1 CD4fc«8te2 -D\Zftffl~ZnT& 

(7>7 l ) 4 4&OU 5C±0it*i;**U D -v 
>7>7"4 6 RV4 7 ClAtjStl^o D-y^-f>7 
>^4 6^4 7T\ 3d^<7)«PHI*f*#^ 

m^uT&A*m^£^n^[^$&$t-£o ^o«t 
«i$nt2o©e-A6 0 3, 6 0 4*y^xv«aa 

2 0 9^<&^-r-5«ISfe«SL^(l*o'< 

2^<7)m^£t$ttiL, «ttiusnfc2-30)fir#*ffl^T 
[0037] sfc, % i co-jus^jTii, tttasnfcu- 

300kHz £50 0 kHz i;:ftfflfrii5ffli£fiE5i\ #JA- 
«1. 5MHz^^Ci£T^f, 2^0D^i7 
> 7 > 7 u ffi ^ l:^f ^ ^ jg A I T U ^ ^) c Ctl\Z 
:*fLT, Sg2(7>*S6MTte. 2^<7)tf-At-c±:§«SL^: 



^fi{CMLT^£n£fe#K 1 0 0 nmW 

^ 0 _h3am20*i6fi»JTH^*^t:-A^ffll>fc 
3^^-h^tf-A^fflt^-ch^pIi^Tfe^o ^60 

A*EHW*< TTOfc6&. ±3d?fS 2 axM^Wzit^^H 
[0 0 3 8] *^HfllC^S^7XTf?iiSft,it»J 

mmcD j m3co3mmizr)iiTm 1 1 ^m^Ttft^oo 

3cft^jfi^j(^«e)c*^-rfc^T*^o 

ft^i o s^m^jaa- sjw^i o 3*>£#Wt3 

n^o &3<0*Jti»TlJ. 2#0>e-Ai::cfc£ttSL>t* 

1 3W1 4iIctOS^^S)ftS)^*lftt! l ^i«S^So 

*«)!aiiiftJ«»iS^SH«Sk3 0 0 kHzW500 
kHz SrffltiSo 

[0 0 3 9] «fii*Wffl»»^a3a:«»2.*U-ife- 
A6 0 5 ^0^6 0 60§^^^ 7-15, 1 
it, 2*U-1ft:--A6 0 5S^6 0 6<Z)>tttS:«S 

^ 1 7 SriiiSSfcttRW^^ fl;i/AV ^7- 1 

flsr^xA) 4±^)iSTl/- **jlSt5 e tftf 
— Att, KfflaSt6 4B±©^7Xv>~X%*ffi^ifi 

*f«S2 0tCje«$^So ±IS^l*5 < t^2CO^JfiWI«h 

o tityr-i m i oajW«2 o^«s^7ttt±^^x/N 

^SftlUTSS. 7r<A3 1 <7)JfejS«2'OfC»SPJSn 

^-^4o^J:^y^D/"5'4n;f^n, 2^ 
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\ i , & m ffl m & \Z it ^ + # & ^««?:-f3to7>^ 

4 4/W4 5 tict oittasn, n^y^-r >r>^4 6;& 

4 7 T, ^-*l^n-56}6S 1 3 &Zf 1 4 co£sBH^7£^ 
w M > r>"7 4 6 &tf4 7 0)ltiij^m^^LC.tU^ 

O o 

Wit, ^ti^s^^fru ?iiwriifr£J!m» 

T^/Si^lH^n/t 2 o<£>t: — A 6 0 5, 6 0 6 X 

i i^iifigwu 7 7^72 o 8^eu<tijfifS 
n??is-r^«/j^4*2 o 9fr^^-r&mmtemimz 

m^co2-D<Dmmz^^x / 7m^n, Htc 20 
cot'-A^ctsittajtfc^^i^fi • m^m^comm 

2^<D¥-AlzJ:%mLft<D / &ffim i ^<> 
[0 0 4 1] £7t, ±iH^3^S6fi»JTt>3*«_h©t # 

- A & ffl l>Tf r 5 n t t> pJffiT* £ o 
[0 0 4 2] *«WfwflRsyvXTSittS«4W-«l 

KROSS4<Z)^JS(WJ^O^Tigi 2&&Zfm 1 3Srffl^ 

los^bM^ti, _hiB^ 1 (Dmmmz&^x, 2* 
«e-A6oi. 6 0 2<Dytm%—$c2i£rzm$iztt% 

T^>o 1f^iB8*^©P*fc«SiB7t©tf--A9 

asi 1 2 saifi^-ar^^itfCctoT, ao$i 

SI 1 Rtf 1 2 IZ&^Tx^il/^x^U — ^ 1 3JkZf 
1 4(CctOW»D^tlS«^lcB^iTS^S««KT« 

itfW^«»iS&^)Witf3 0 0 kHz, 5 0 
0kHz SrfflUSo 

[0 0 4 3] i«M&^20^)l/-ft"A6 
or . 6 0 2' C0%^£^fcJt¥WM 1 5 bTiil 
— S3l±jfcf£, i"7tt-AX7 u U7^1 7£ilifi;*-t3\ 

^<hBg«"rSo tfJLAV^— 1 8 SlHlfe^ii-S^itr 
±0, «fflaS1fi4±0^ffiTU-1f: l *S:*ac'r§o * 



1 ^:*jfiw<h|pii$, i/-ft-A6o r , 602' 

tfeifi .h <£> y ^ XV > - 7, tfSttifi * il $ $ 
5. fc*5, 16 a, 1 6bH KW^?ti:S)tf£iT'fe 

[0044] mixtkiti^m 1 0 2 Tit, 7 £ 

31 LTfflJIS 1 1*^ ^ (^«fti)t^lSSL7t(7) 5 ^ S iH:)fcrit 
^ftilt'-AXy'J-y^l 7TR«3tt, *Sfft U > X 
1 9T)t"7r-f /n3 l^)ASta2i)(:fi«^l)o Si 
^M*J<U»Jtil> :it^ 7 <A'3 1 <£> 2 0 £)ttt± 

Jj^>^> I ,£6 0 t ft-* 7 -1 / < 3 l ^)^t)S2 0£rfcUv>t 

tt-<-t-»i^t^Ji«^^-r^T>X4 4 tCctois*i$n, 

a -/ ^ -f > v > -7 U 4 6 &1/4 7 i: \ :^$n^)o □ i y 
>T>X4 6 &rj^4 7 T\ ^n?n->yt.'k/x^l/- 
5^1 3&yil 4©«^*#Bfi«->i:LT[«l»l«ifi"rS. 
D^y ^ -f >T > 7"4 6 fttf 4 7 oOm tfti, ^7 X'V^)t 

[0045] *tc, y^xv^ii^i ^{z^mwmvo 
tfft&Lttm&izmmtsnzmfi&w i 3 sfflt^Tiaw 
-r^o 0 13H ix— tftf— A**tfiL/^*^^&n§ 

(a) , (b) n -e-n-en, tftf-A6oi' r 

tf6 0 2' tCJ:^m^^^To <I^5 0 5 R^5 0 6(D 
5-6, tf-^ftms 0 5 a, 5 0 5 b&tf tf— i?fa*§- 5 
0 6 a, 5 0 6 b*<&^fRli;a«r(Cj;Stta«^"C* 

aU*!5 0 5 a t 5 0 6 a, *3<fctf5 0 5 b £ 5 0 6 b 

\z. mfttiHz&mzn* -Jj, ^>^a 

L> ffiMJaaiPlKS 4(Cct0ffi-^5 0 5 5 0 6« 
a, 5 0 7 bt&0. *fc^>^A«:WR.»l§tt(S^*B 

wfiftftt^o. hi 3 (c) {c>^-rm**5 o 7*Mt&n 

[0 0 4 6] lt©t«5 StC^UT, HI 3 

(c) tC^-riw]-BS«"JtC»*Ufc«^5 0 7 *??5S«/h 

:^^T^^ e H-|?«5 5H ^©^S«4CZ)^ 

4*2 o 9coffii»*J¥ffi-r§c:«h^TSSo 4*tc feffi^ 
.S1R4<D*{4T, 77Xv2 0 8t^t<^^?l 
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7- 1 8 ^fW^^^iyiruiPSTHte^-arT. 2 ocot'-A 

ti. MS £M 4 wiMiT, 7 7 Xv 2 0 8 >,<'<'■; b < ti 
jfi^(.:??jlT-5«'lv¥4ft2 0 9«7j^^.^Sg^JEtyT-5^ 

r . 602' x*vjpr£ 1 1'-ii'HSWL. 77X 

-7 2 0 8 4>Kb<ttjttf&l-»¥»1~4flWSto2 0 9*b 
^^-r^ail^ffftSL'/tCS^X 2 0fll!^ 5 0 5, 5 0 
6£^&b. :nbO(P;5 0 5. 5 0 6 dO^TtHBH 

$a?i['?i*& 5 4 ■vm*_i$tmm-zftffl& t z z. <t tc <t o . 
tot: J; o s 'Ntb*i>'a±3ti-T^mr* ZttAX 

[0 0 4 7] ±32*4 ©^WCb. 3Wk» 

^Sv^AtlStrsiifr (/-f t) J&ft-i:#>j'JbT 

at/jN-s^ tu t & s . 

[0 0 4 8] #;5£ifltr&s77Xv$jfilMriftil 
£©S6 5©*lfiW±. U'— 1 0 9 t. 

3. 6 o 4®)tift$:-&^-a-it»'&tcta^-rs„ 
fitr>g&su--»f 8Sut9!i^oi/- y-*7t«> -e-n-^n 

AOgsHSsl lJk&l 2tC>HA>n& = ->>fi-)liSx.*l' 
-9 1 3<D{il^£A0^1!g§ 1 1 1 2 CATJ-f 
tX". 2 0(DU— tffcf— A6 0 3' . 6 0 4' t3|3|bJf 

«ft»C*5J:tX-t«)»a««»tS**ffl»[*3 0 0 kH 

zSfflu*. i/s. t'-AODdTttiP^fetisli/tt-r 

•5. 

[0 0 4 9] 20©ti-A6 0 3 ' , 6 0 4' ©7£tt& 
MfiL. Jt«lS:-ftS-a-fclf-A6 0 3' , 6 0 4' C 
bfc&. Slk'-AX^U 7^17 £iIjli7ctiK&f£ 

S. !B2©*»Wtra*. 2t3<0U— y*bf-A6 0 

3* . 6 04' it Ksaas«ia±<7)^''7XT>-^* 

[0 0 5 0] Staftfctbttl 6 * 1 0 5 Ttt. «*« 7 £ 

a l t&js^ i i*i^e«)*(Hi3t<z)*ajt» -5 *» s * 



-9 4 O&Jitf^/ W *-?4 1 tc|£**$n. 20o0 

iiri-0 M 2&LK4 3T7tttt^ifc3n-s>„ Vc 
Yii'£ftfc f'l 2&tf4 3T)ttt^&£n;t*E7tfa*7t±. 

a * ^.sw^irtEifttcjt^-h^ifti v >*ff**£*pr-s t > -/ 4 4 

RZ*4 5l:if)«3n. D7H>7>"/4 6JW4 

mtmtLx. fixhm^z^n^nmmmrzo z 

b frSSIbTtfcttiSn-S. ^©'(£.1:52314 <7ygJfe#<|i:|H|*I 

©spirit, irmsissr^-i-r^dii-^u. ^7 

3$5©-.Jii&W:=knt;f. SUd&fcSirtEfi&WU — 
iZ>«ft«CT^W$nfc>t*t* -tk^fz 2 O^k'-A 6 
0 3' . 6 0 4' ^y^X'V^aSi^l F*qlCHg#L. 7 7 
X'V 2 0 8l'gL< ttifi«tC»»-rs«/ba* 2 0 9* 

H n b t/XS IZ1 ffiHffiWMlK 5 4 Tffl A *!J 

±-r«*t^f ^i#S'i kT^ttiro ^ ^-©^ 
[0051] sfc. *4o**«TH »m**ifcu— 

■y ! *a5t*2^o«jft*i«»tc»(i-r*lR. ^adJ^ZfelS 

300kHzi500kHz iC^a^SS^S^. 
tfl. 5MHz*K-5J-tt^t:l»£T€r-r. 2-P^P-y-^ 

^ 0 intra* L-T, ^ 5 <D^J60iJTti, 2 00f-AlC 
J:a*a3t«Jftfi^ML.T»*sn*fc«). ftfiM^l 
0 0 nmW±t3f?>IS0, .bgSK>«fc 5 &^ dX I — i7ti 

[0 0 5 2] ±jESB5©*Jfi«TJ4 2*Wlf-A 

[0053] s/t, ±.m%i4Rtf%5<D'Mmmtmm 

tc. ±SBsR 3 ©*Jfi^IlC*J^»T 2 *(Dtf— AWJtttSfi 
«3-B-ifeA-tet>Bl«T*-5. *tc. *^l:i§7"7 7; 
v^ffiS^atSiJSS©^ 6 coHS6^Jtc-3>^TBl 1 5 

not, ttaitfctHfti 6 * io2i. m^saa • 

^1 1 i75»e.«tfi£$n. ^4co*J6fisjtci3V»T. 2 
k*-A60 1' 6 0 2' Sr-0«k*-A{Cbfct>»T* 
So l7t, T^XvS&S^ 1 rttCti, ^JA.ti6 3 3 n 
m©«SOP*fcttSffl3t©U— tf***. «3Jx«3 0 0 
kH z-C&SSiHSnTRBItSn. D-yi7-r>7>74 
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6^s«, cg4^^rra»i*i»$nfcfift»SL)t2 4 2 

60m^^a j Wj^tl^-i:(C/x^o fit, DCt7t«y 
Mul!S5 0 IZ&^T, D Cr&ft£M&~?'& Z £\z£-> 
T, M8 (a) \Zm-?mZ}5 0 \ tf®*>nz> a Z(Di^} 
5 0 1 &A D^&LTlM$rXX<J 6 0 t:^I5tt^ fl 
^[', iH& *X'J 6 0 icldft sn/MS^ 5 0 1 &Wi^tz 

oias (b) tnmumns 0 2 

H-W«5 5^*5l^T. jajfJi^SOl, 5 0 2 W 
Si^ b K f b coin ^TS>o^4* SSTt 

[0054] %Tc. gmmosii, mm ^U6 oi:,^ 

tS^nfcm^S 0 1 ^i^cLT^J^H i5> : i"^©5 8 

^\ /^x&ft(D&mt<D-&m*M'<z>c.£izj:^ 
t, nmm^fy \z& &$Lm t #>jij-r & - £ & 

$£B & ¥«f«HiS ^ -f > V> * H 'J V ^ ^ ^ Y X& izm K 

[0 0 5 6] [81611 ¥iMjS7i'>0^hUVy 

l fcJzD^^xAXtc^U n>K^K*co»ttlxK 
Jft»WSS«3 0 2\Z^D^x./\±^m 

&&x<Dmmfim\i£$nfz&. wt. hi«i3 0 3 

13 0 6T11 CC7)l/vX h/^->S?X^tLTU 

yxh»*3R«)*inixtt*«xy^>^sns 8 fit, 

1 0 OtC«k^TX<v^>yi6BOffl ! 31^1rtJl5!*.Lfc 
??jfi«/hSftcD«c«^^^: < £ =b&^JIS1& 4 SfctiK 

©5 8 sfctite^ffi^^asrffl^TSfPStcjp'b^n, 

7«r»^8S3 0 7 K^O WTs MKd^^^tlfc 
J5fei$3£B3 0 8 fCiH ^n^o 
[0 0 5 7] ^^co^^Xv^S^m^M^iiA^^ 



y t-- ^ ^ »i * a ^ t i i&izhffltj -rain r 

p d p £ A; it i Z 4 • U 2 it * £ 0 £ {£ T £ it 5 C > t> * o 
5LU1 L , 5P'i!?£ ^ 5 - V x A £ ttt £ IR 0 SityotikftZ: ff I » 

^jfeWiHSftia-rsfpsisrfTiv ^cate***^ u-x 

U 7 ^7:^ Xg4 J IC^^^fP^A^>fca6, * HJ % > 

^77^ XfV.CDX.H— h^fiTL,, ^xAtf) 

[0 0 5 8] *%9jtci:n«, 7 U 7 7;7*^L<^^ 
^gCpg«5« feOtC^^T, FNKIRSLJtft 

< lt*:<D&miZi¥M*TZ>+fy^ 9 P >tf-^£>«/Jvg!fo 
[0 0 5 9] $biX *«M*Ty>>^«K^J««l£ 

y xe*<7)T^^>yxa*J:y ; j5£iKxgeia^^Ffi:* 
[0060] sfc, i^±oo*SE^JTii, y^xviaeffl 

^Sl»MS^:LT4 0 0 kHz, U— ^fKfi^ 
LT5 3 2 nm, 6 3 3 nm, »f<7)3SJ*^ai3iS8c 
^LT3 0 0 kHz, 5 0 0 kHzSffll^ *f8 l fl 

[0 0 6 1 ] ifc, £K±<Dmi&m\t. X7f>^Slt 
UT^fT¥tS^7^X-TX^^>y^B^tlPS^T^> : b 

f/^gl, *^,i^i7<^pKx7f>^Sif, 

[0 0 6 2] 

0, 7 p ^X^^g : U<ti^^ifi^o-^-7^^a>^Xc7) 
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^^Xvfflll^rto^ttiHco'J r;i ^ A*:" 
ig*5 »j fig ft s s&^ii* ons. 

[0 0 6 3] *«9i(-:<l:nti, ^'>XV*^L< 

So 

[0 0 6 5] *%W~cfctm\ ?7^gL< 

#t U , J?itt«/h»4!W> e <*>1RSLJfc < commit 

[0066] sfc, *%oqtrj:ntf, y^xrv^^L< 

H-E-coi£r^co*y-y = >£Tcm?jSS%^bf££-tS 

[0 0 6 7] *«fH(C<ttl«, ^^vafiSSB 

[0 0 6 8] *5SW!lc:<fcn«. ^S-^xASffl 

[0 0 6 9] Sfc, *:KWHJ:nfri, 5!ig^-f>^C0 
[0 0 7 0] 3Ltz. *f£W\z£W£. T^->>^3£B^ 



ritl8SBlcafflTS^<hT\ T<y ^^Bf^^/S 

f A £ firt f o - i: "I ffi ft 0 . ^ A rS co«'f-: Sft it t 
[E3ffi<0«i¥ftiffiWJ] 

[m i ] ^muzi%^7 7 x-mm^miz^ii ^ntz^ 

£>So 

[0 2 ] X V^Ttil^t >Ti8SJ UfcBSra t»5t9»flE 
[V] <h^{££'~ST0T£>So 

[13 3] y7.XT«)tl:^l»TX^^ h7A7t7i'- t f 
Tlilfd^S [MHz] £$S)t3$J& [mV] ££>M 

[[•3 4] ^g?4Wgjfi»ffi«tI*5^Sy^XV^;>t(7)» 
g [nm] -IfliftSc [kHz] vt^Scfi • 

£>So 

[06] *«ffl^«sy^<vSi6S«tfSJS«^l 
[1-3 7 ] *5£^iH£sy ^ ^vSfflStotHMSB^ 1 
[C38] *%Hi]{*^S^^X-T??)SS%tt»JSe^^l 

So 

[H91 *»Wlc«S^9X"r»il!SWfh«SIB«)Sl 

^ b ?g 3 cd n mm \z 4o w- s & .4? <7) e - a \z J: s * a yt ^ 

So 

[laio] *^p^ic^sy^^sassfi^^^bnfc 

[0ii] *«Hfltc«s^7Xv«ia36Btcia:tt'bn^: 
zf 7 x^nw %^mwmm<n t m 3 cD^mm^^-f^mm 

T^So 

[012] *«MtcfiRs^7 7:v«i3igBt-ia:^5n/t 

y^Xv^iSSftli'S<J^Bco^4^^JS^J^^t-¥®0 
X$) So 

[013] *«^Jd«sr7^v4!ig»fi(zKtt&nfc 
^Cv??jfiM4%lt#J3Sfi^3l4 Rrj^m 5 co^Jg^Jic^ 
^S&^cDe-A(CJ:StSjSL>t^m^&^^ffl^^ 

[01 4] #mmzfc&7 v 7 x^mmmwizmi znrz 
?7 x^nm&mmmw<vm s (Dmmm&^^mm 



(16) 



JftHH^l 1-330053 



'J 7^77^164^1:^*^0 
[ft^ift^] 

i-.-jaii:^, iw-«*if, 4-*SSn.3Sl& 0£^ r >x 
a) , 7-f^;&, 8, 9 ... u — -tf:>tas, 
^*>*;i-3iti££Piffi (aoxbb) 2 -ft 

(AOiSWS) ,13,1 4-£«g (vd^J- 
;Uxx*U'-*> , 15a-»R)tm 15b-& 
J&it^g^ 16 a, 16 b-'-MW^SS-, 1 7-<B 

a) , 19-*£»U->X\ 3 0, 3 1 -VtVy-T A\ 4 

[mi] 

ta 1 



201 

208 203 ( 




A-XSi [MHz) 



0, 4 1-^/^n*-*, 4 2, 4 3-lif«i 
■7-. 4 4, 4 5»-SflK-a/E£«*tl*iS, 4 6, 4 7- 

, 5 5 4'--ti\mmw\»m. 5 5 --it 

7 o-aw^ateihi 1 -®, ioo-77Xyi?i 
&mmmw, 101, 104, 1 0 6 , 107, 10 

9,11 9-*Rg»yt^*, 1 0 2, 1 0 5-fRSL 

JtttUDt^*, 103, 107, 108, Ill-IB** 
5Q.J1 . fflffll*, 2 0 2-_t$«ffi, 2 0 3-TSBmS, 
2 0 5-ifisra»«» (yWyi^l^-?) ,2 08 
..•77X'7, 2 0 9-??aS!«/hS«l. 3 0 1-MttttK 
81, 3 0 2 -ttff»J£J£B, 3 0 3-l/y.XhMK 
g, 3 0 4-«)t8i, 3 0 5 -Sl«3£«. 3 0 6-1 
*y^>yi£B, 3 0 7-77>'>^I, 3 0 8-^ 

[0 2] [07] 



H 2 H 7 




241 

(RF-400kHi**>) 
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[B5] 



[me] 



62 60 61 




[H9] 

m 9 





[0 8] 



ft 

(a) | 

m 



(b> ^ 



1 — ffrV 1 



505 



501 





J I 

A. - A 






At 


r 






503 



504 



■wra 
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tBI 1 0] 



[01 1] 



1 0 



1 1 




20 > 604- 

19 



^-603 


r 11 < 




AO 


Is V 





yio4 





[HI 3] 



1 3 



mi 6] 

El 1 6 



(a) * 



(b) ft 











I ! 




^BSffl 




£ 






I 




302' 



304" 



■WW 































> 308 




102, 106 



101, 104, 106. 
107, 109. 110 
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[EI 1 5] 



m i 5 




7D> h^—WWtg 



(50 Int. CI. 6 
H 0 5 H 



1/46 



F I 

H 0 5 H 



1/46 



A 



(72) mn^ t$m ie» 



